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1
ELECTRIC HEATER

CROSS REFERENCE TO RELATED
APPLICATION

This application claims benefit under 35 U.S.C. § 371 to
international application No. PCT/IB2019/052715 filed on
Apr. 3, 2019, which claims priority to Italian application No.
102018000004169 filed Apr. 3, 2018, the contents of which

are 1ncorporated by reference 1n their entireties.

FIELD OF THE INVENTION

The present invention relates to an electric heater, in

particular of the flow through heater (FTH) type ifor
machines for preparing hot beverages.

BACKGROUND ART

Electric heaters are often used for heating a fluid, e.g.
water, which runs in a tube.

A particularly advantageous type of electric heaters are
known as “flow through heaters™ or FTH.

FTHs are formed by a metal body in which a tube 1s
inserted, 1n which the fluid to be heated can run, and one or
two resistors, which heat the tube and therefore the fluid
flowing therein.

FITHs are often used in machines for preparing hot
beverages, such as collee.

Machines for preparing hot beverages are continuously
evolving and many can also deliver steam. The steam
delivery function 1s useful for preparing beverages, such as
cappuccino.

A limitation of the current machines for preparing hot
beverages 1s 1n that two separate electric heaters, each with
1ts own resistor and tube, are needed to heat two diflerent
streams of fluid simultaneously. Each electric heater 1s
destined only for heating the respective flow of fluid. In
particular, each electric heater 1s destined only for the
production of hot water or only for the generation of steam.
However, this solution implies both excessive overall
dimensions and high costs, aspects which are particularly
relevant because the goal of producers 1s to be able to obtain
compact machines at a contained cost.

Alternatively, the heating of two diflerent streams of fluid
can be obtained only 1n sequential manner, 1.e. the two fluid
streams are not heated simultaneously. Indeed, a single tube
in which the fluid to be heated runs 1s provided.

In particular, the delivery of hot water and the generation
ol steam cannot occur simultaneously. As a function of the
power delivered by the resistor, the heating leads to the
production of hot water or steam.

SUMMARY OF THE INVENTION

It 1s an object of the present mvention to provide an
clectric heater, 1 particular of the flow through heater type,
which allows greater heat management opportunities than
the prior art.

It 1s another object of the present invention to provide an
clectric heater, 1n particular of the tlow through heater type,
which allows the simultaneous heating of two diflerent tfluid
flows.

In particular, 1t 1s an object of the present invention to
provide such an electric heater which allows the simultane-
ous delivery of both hot water and steam.
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It 1s another object of the present invention to 1mprove
heating energy efliciency.

At least one of such objects, and other objects which will
become apparent in light of the present description, 1s
achieved by means of an electric heater either comprising or
consisting of:

a metal body;

a {irst pipe and a second pipe provided 1n the metal body;
the first pipe and the second pipe being mutually distinct so
as to be crossed by two different tlows of tluid to be heated;

a first heating stretch and a second heating stretch of at

least one electric resistor and a third heating stretch of
a further electric resistor;
wherein the first heating stretch, the second heating stretch
and the third heating stretch are arranged in the metal body;
wherein the first heating stretch and the second heating
stretch are adapted to heat the first pipe and the second pipe
by transferring heat through the metal body;
wherein the third heating stretch 1s proximal to the second
pipe and distal from the first pipe;
wherein the second pipe 1s arranged between the first pipe
and the third heating stretch; and preferably wherein the first
pipe and the second pipe are arranged between the first
heating stretch and the second heating stretch and/or
wherein the first heating stretch and the second heating
stretch are arranged on opposite sides with respect to a first
plane (or surface) J on which the longitudinal axis of the first
pipe and the longitudinal axis of the second pipe lie.

Preferably, a plane (or surface) K, on which the longitu-
dinal axis of the first heating stretch and the longitudinal axis
of the second heating stretch lie, 1s arranged between the
longitudinal axis of the first pipe and the longitudinal axis of
the second pipe.

The plane (or surface) J and the plane (or surface) K are
preferably mutually transversal, e.g. orthogonal.

According to another aspect of present invention, a
machine 1s provided for the preparation of hot beverages
according to claim 13.

Advantageously, the arrangement of the first heating
stretch and of the second heating stretch allows heating both
the first pipe and the second pipe in optimum manner.
Furthermore, advantageously, the arrangement of the third
heating stretch with respect to the second pipe and to the first
pipe allows the prevalent heating of the second pipe, 1.e. the
third heating stretch 1s adapted to transifer most of the heat
to the second pipe with respect to the first pipe.

Therelfore, advantageously, the particular arrangement of
the three heating stretches and of the two pipes oflers greater
versatility in the management of the heating of the two pipes
and greater energy elliciency.

Indeed, for example, both pipes can be heated by both the
first heating stretch and the second heating stretch without
needing to activate also the third heating stretch and, only
when needed, the second pipe may be heated also by the
third heating stretch, whilst the first pipe 1s not substantially
heated (or 1n any case the first pipe 1s heated much less) by
third heating stretch, so that a greater energy efliciency 1s
achieved.

Furthermore, the second pipe can be heated only by the
third heating stretch (the other two heating stretches not
being active), whereby preventing the third heating stretch
from also heating the first pipe (or 1n any case limiting the
supply of heat to the first pipe) when it 1s not necessary, so
that a greater energy etliciency i1s achieved.

Advantageously, the electric heater according to the
invention allows the simultaneously heating of two separate

flows of fluid.
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In particular, the electric heater allows the simultaneous
delivery of both hot water and steam. The hot water and the
stecam can escape Irom two different outlet openings.

Furthermore, the electric heater occupies little space and
can be manufactured at low cost.

According to an aspect, the arrangement of the heating
stretch, or of the heating stretches, and of the two pipes
allows the heating of the two flows of fluid which run in the
tubes 1n optimum manner.

Preferably, there are only two pipes, 1.e. only the first pipe
and the second pipe.

Furthermore, preferably, there are only three heating
stretches.

Preferably, the first pipe and the second pipe have circular
section.

Preferably, the first pipe has an inner diameter either
smaller or equal to the inner diameter of the second pipe.

In particular, when the electric heater comprises a first
heating stretch and a second heating stretch of at least one
clectric heater, preferably the inner diameter of the first pipe
1s smaller than the inner diameter of the second pipe.

According to an aspect, the shape of the metal body
allows optimizing the heat distribution, whereby limiting
unwanted thermal losses.

According to an embodiment, a first heating stretch and a
second heating stretch dedicated to heating both pipes are
provided, and a third heating stretch 1s also provided dedi-
cated to heating a single pipe, preferably the pipe intended
for the production of hot water.

According to an aspect, the third heating stretch can be
either activated or deactivated as a function of heating
requirements.

According to an aspect, the metal body has an empty
space, 1 particular an air gap, between the two pipes. This
empty space allows limiting the transmission of heat, 1n
particular increasing the thermal insulation between the two
pIpes.

Preferably, the first pipe and the second pipe define a
respective longitudinal axis, which preferably 1s a central
longitudinal axis of the respective pipe.

Preferably, the first heating stretch, the second heating
stretch and the third heating stretch define a respective
longitudinal axis, which preferably 1s a central longitudinal
axis ol the respective heating stretch.

Further features and advantages of the present invention
will become more apparent in light of detailed description of
preferred, but not exclusive embodiments. The dependent
claims describe particular embodiments of the invention.

BRIEF DESCRIPTION OF THE FIGURES

The description of the invention refers to the accompa-
nying drawings, which are provided by way of non-limiting,
example, 1 which:

FIG. 1 shows a side view of an example of electric heater
according to the present invention;

FIG. 2 shows a section view of the electric heater 1n FIG.
1

FIG. 3 shows a side view of another example of electric
heater according to the present ivention;

FI1G. 4 shows a section view of the electric heater in FIG.
3;

FIG. 5 shows a section view of a variant example of an
clectric heater according to the present mnvention;

FIG. 6 shows a side view of another variant example of
an electric heater according to the present mvention;
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FIG. 7 shows a side view of another vanant example of
an electric heater according to the present invention;

The same elements, or elements having a similar function,
are mndicated by the same reference numerals.

DESCRIPTION OF EXAMPLE EMBODIMENTS
OF THE INVENTION

In general, an electric heater 1 according to the imnvention
COmprises:

a metal body 2;

a first pipe 11 and a second pipe 12 provided 1n the metal

body 2;

at least one heating stretch 21, 22 of at least one electric

resistor, arranged 1n the metal body 2;
wherein the at least one heating stretch 21, 22 1s adapted to
heat the first pipe 11 and the second pipe 12 whereby
transierring heat through the metal body 2;
and wherein the first pipe 11 and the second pipe 12 are
mutually distinct so as to be crossed by two distinct tlows of
fluad to be heated.

In the figures, the first pipe 11 and the second pipe 12 are
a first tube and a second tube, respectively.

FIGS. from 1 to 5 illustrate examples of embodiments of
an electric heater 1, in particular of the flow through heater
(FTH) type.

In the 1llustrated examples, the electric heater 1 comprises

a metal body 2;

two tubes 11, 12, also named first tube 11 and second tube

12, arranged in the metal body 2;

three heating stretches 21, 22, 23 of at least one electric
heater, also named first heating stretch 21, second
heating stretch 22 and third heating stretch 23, arranged

in the metal body 2.

Tube 11 and tube 12 are mutually distinct so as to apt to
be crossed by two distinct flows of fluid to be heated.
Preferably, tube 11 1s destined to receive a tlow of water to
be heated 1n order to obtain steam; and pipe 12 1s destined
to receive another flow of water to be heated to obtain hot
water. In this case, advantageously, steam 1s obtained at the
outlet of tube 11 and hot water 1s obtained at the outlet of
tube 12. Alternatively, tube 11 may be destined to receive a
flow of water to be heated 1n order to obtain hot water and
tube 12 may be destined to receive another tflow of water to
be heated 1n order to obtain steam.

Tube 11 and tube 12 are preferably not in mutual com-
munication.

Preferably, the inner diameter of tube 11 1s smaller than or
equal to the inner diameter of tube 12. For example, the ratio
between the mner diameter of tube 11 and the inner diameter
of tube 12 can be comprised between 0.3 and 1, e.g. between
0.3 and 0.9 or between 0.3 and 0.7.

Preferably, the tubes 11, 12 are made of metal, e.g. steel,
in particular stainless steel.

Tube 11 defines a longitudinal axis X and tube 12 defines
a longitudinal axis Y. Longitudinal axis X and longitudinal
axis Y are preferably also the central axes of the respective
tube 11, 12.

Tube 11 and tube 12 are preferably parallel or substan-
tially parallel to each other. In particular, longitudinal axis X
and longitudinal axis Y are preferably parallel or substan-
tially parallel to each other.

Tubes 11, 12, and 1n particular their longitudinal axes X,
Y, can be rectilinear or substantially rectilinear, or can
comprise one or more curved portions. For example, the
tubes 11, 12 can be substantially helix-shaped, or only one
curved portion can be provided, for example.
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Heating stretch 21 and heating stretch 22 are adapted to
heat both tube 11 and tube 12 by transferring heat by
conduction through the metal body 2.

Preferably, heating stretch 21 and heating stretch 22 are
identical or substantially identical to each other.

Heating stretch 21 and heating stretch 22 can be part of
the same electric resistor or each heating stretch 21, 22 can
be part of a respective electric resistor.

In other words, a single electric resistor, preferably
sheathed, comprising the heating stretch 21 and the heating
stretch 22 can be provided, or two distinct electric resistors
can be provided, preferably armored, of which one electric
resistor comprises the heating stretch 21 and the other
clectric resistor comprises the heating stretch 22.

When a single electric resistor which comprises both
heating stretches 21, 22 1s provided, such electric resistor 1s,
for example, bent so as to comprise at least one curved
stretch 62 (shown partially in FIG. 7), e.g. an elbow, which
jo1ns the two heating stretches 21, 22.

Heating stretch 21 and heating stretch 22 are preferably
parallel or substantially parallel to each other and preferably
also parallel or substantially parallel to tube 11 and tube 12.

Preferably, the heating stretch 21 and the second heating
stretch 22 are arranged on opposite sides with respect to a
first plane or surface J on which the longitudinal axis X of
tube 11 and the longitudinal axis Y of tube 12 lie.

Preferably, the heating stretch 21 and the heating stretch

22 are arranged symmetrically with respect to such plane or
surtace J.

Preferably, the heating stretches 21, 22 and the two tubes
11, 12 are arranged so that a plane or surface K, on which
the longitudinal axis A of heating stretch 21 and the longi-
tudinal axis B of heating stretch 22 lie, 1s arranged between
the longitudinal axis X of tube 11 and the longitudinal axis
Y of second tube 12. Plane J and plane K are mutually
transversal. Preferably, plane J and plane K are mutually
orthogonal. Preferably, tube 11 and tube 12 are arranged
between heating stretch 21 and heating stretch 22, e.g. only
partially or at least partially arranged between heating
stretch 21 and heating stretch 22. By way of non-limiting
example only, only a lower portion of tube 11 and only an
upper portion of tube 12 can be between the first heating
stretch 21 and between the third heating stretch 23. Prefer-
ably, the third heating stretch 23, tube 12 and tube 11 are
arranged 1n sequence, 1 particular directly 1 sequence,
being separated only by the metal body 2.

Preferably, the distance, in particular the minimum dis-
tance, between the first heating stretch 21 and tube 11 1s
comprised between 2 and 8 mm; and/or the distance, 1n
particular the minimum distance, between the first heating
stretch 21 and tube 12 1s comprised between 2 and 8 mm:;
and/or the distance, 1n particular the minimum distance,
between the second heating stretch 22 and tube 11 1s
comprised between 2 and 8 mm; and/or the distance, 1n
particular the minimum distance, between the second heat-
ing stretch 22 and tube 12 1s comprised between 2 and 8 mm.

Preferably, the distance, 1n particular the minimum dis-
tance, between the first heating stretch 21 and tube 11 1s
substantially equal to the distance, in particular to the
mimmum distance, between the second heating stretch 22
and tube 11.

Preferably, the distance, 1n particular the minimum dis-
tance, between the first heating stretch 21 and tube 12 1s
substantially equal to the distance, in particular to the
mimmum distance, between the second heating stretch 22

and tube 12.
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Optionally, plane K 1s proximal to longitudinal axis X and
distal from longitudinal axis Y, meaning that the minimum
distance between plane K and longitudinal axis X 1s less than
the minimum distance between plane K and longitudinal
axis Y.

More 1n general, optionally, heating stretch 21 and heating,
stretch 22 can be proximal with respect to tube 11 and distal
with respect to tube 12. In other words, optionally, the
minimum distance between heating stretch 21 and tube 11

can be less than the mimimum distance between heating
stretch 21 and tube 12, and similarly for heating stretch 22.

The third heating stretch 23 1s inserted in the metal body
2, and preferably 1s proximal to tube 12 and distal from tube
11. In this manner, the heating stretch 23 1s adapted to heat
the second tube 12 by transierring heat by conduction
through the metal body 2.

In particular, the heating stretch 23 1s adapted to heat
prevalently the second tube 12, 1.e. 1s adapted to transier
most heat to tube 12 with respect to tube 11.

Preferably, the distance, in particular the minimum dis-
tance, between the third heating stretch 23 and pipe 12 1s
comprised between 1 and 5 mm.

Preferably, the distance, in particular the minmimum dis-
tance, between tube 11 and tube 12 1s comprised between 1
and 5 mm.

Furthermore, preferably, the distance, in particular the
minimum distance, between the third heating stretch 23 and
tube 11 1s at least equal to the sum of: outer diameter of the
tube 12, mimimum distance between the third heating stretch
23 and tube 12 (preferably comprised between 1 and 5 mm),
minimum distance between tube 11 and tube 12 (preferably
comprised between 1 and 5 mm).

Preferably, the heating stretch 23 1s parallel or substan-
tially parallel to tube 12 and preferably also to tube 11 and
to heating stretches 21, 22. In particular, longitudinal axis C
1s parallel or substantially parallel to longitudinal axis Y and
preferably also to longitudinal axes A, B and X.

Preferably, the third heating stretch 23 1s distanced from
the plane K on which the longitudinal axes A, B of the first
heating stretch 21 and the second heating stretch 22 lie.

Optionally, heating stretch 21, heating stretch 22 and
heating stretch 23 are arranged at about 120° from one
another with respect to the second pipe 12. In particular,
longitudinal axes A, B and C are arranged at 120° waith
respect to longitudinal axis Y.

Preferably, tube 12 1s arranged between tube 11 and the
third heating stretch 23.

Preferably, the longitudinal axis C of the heating stretch
23 1s coplanar to the longitudinal axis X of tube 11 and to the
longitudinal axis Y of tube 12.

The heating stretch 23 1s distinct from heating stretch 21
and from heating stretch 22. In particular, the heating stretch
23 can be activated independently with respect to heating
stretches 21, 22.

More 1n detail, a further electric resistor which comprises
heating stretch 23 i1s provided when an electric resistor
comprising heating stretch 21 and the second heating stretch
22 1s provided. Such further electric resistor 1s different from
the electric resistor which comprises heating stretch 21 and
heating stretch 22.

When a first electric resistor comprising heating stretch 21
and a second electric resistor 1s provided, distinct from the
first electric resistor, comprising the heating stretch 22, a
turther electric resistor 1s provided which comprises heating
stretch 23 and which 1s different from the first electric
resistor and from the second electric resistor.
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As anticipated, the two tubes 11, 12 and the heating
stretches 21, 22, 23 are inserted 1n the metal body 2.

The metal body 2 1s preferably made of aluminum or
aluminum alloy.

The metal body 2 comprises five housings, preferably
only five housings, in each of which one among tube 11, tube
12, heating stretch 21, heating stretch 22 and heating stretch
23 1s 1nserted.

In particular, the metal body 2 comprises mner walls

which delimit each housing and which adhere to tubes 11, 12
and to heating stretches 21, 22, 23, respectively.

Preferably, such housings are substantially holes in the
metal body 2. Preferably, the inner walls of the metal body
2 which delimit such holes completely surround the respec-
tive part of the tube 11, 12 and the respective part of heating
stretch 21, 22, 23 inserted in the metal body 2.

Alternatively, mnstead of a longitudinal hole, a housing
provided with a longitudinal opening 52 for the tube 11 can
be provided (FIG. 4). In particular, such housing 1s provided
with a wing 51, which can be partially folded about the tube
11. In this case, a longitudinal portion of the tube 11
arranged 1n the metal body 2 1s uncovered, 1.e. not sur-
rounded by the metal body 2. The folding of the wing 51
occurs 1n the step of assembling of the tube 11 1n the metal
body 2.

The tubes 11, 12 are fixed to the metal body 2. Preferably,
the tubes 11, 12 are brazed to the metal body 2.

Preferably, tube 11 comprises two ends 31", 31", or end
portions, which protrude from the metal body 2. The portion
of tube 11 which 1s inserted, 1n particular arranged, in the
metal body 2 extends between the ends 31', 31".

Similarly, pipe 12 preferably comprises two ends 32', 32",
or end portions, which protrude from the metal body 2. The
portion of tube 12 which 1s 1nserted, in particular arranged,
in the metal body 2 extends between the ends 32', 32",

Preferably, the heating stretch 21 comprises two ends 41',
41" which protrude from the metal body 2. The portion of
heating stretch 21 which 1s iserted, 1n particular arranged,
in the metal body 2 extends between the ends 41', 41",

Similarly, the heating stretch 22 preferably comprises two
ends (not shown 1n the figures), which protrude from the
metal body 2. The portion of heating stretch 22 which 1s
inserted, 1n particular arranged, 1n the metal body 2 extends
between such ends.

Similarly, the heating stretch 23 preferably comprises two
ends 43', 43", which protrude from the metal body 2. The
portion of heating stretch 23 which 1s 1nserted, 1n particular
arranged, 1in the metal body 2 extends between the ends 43',
43". One or more than one of said ends of the tubes 11, 12
and heating stretches 21, 22, 23 can comprise a curved
segment, even when the respective portion of tube 11, 12 or
heating stretch 21, 22, 23, inserted, in particular arranged, in
the metal body 2 1s rectilinear.

The heating stretches 21, 22, 23 may be assembled in the
metal body 2 according to procedures known to a person
skilled in the art dealing with flow through heaters. For
example, the heating stretches 21, 22, 23 may be made by
iserting at least one resistive wire into the respective hole
of the metal body 2. The holes are then filled with 1nsulating
matenal, e.g. 1n form of powder. The holes are then closed
by means of insulating elements crossed by a respective
conductor pin, in electric contact with the resistive wire.

Alternatively, 1t 1s possible, for example, to 1nsert a
respective electric resistor pre-assembled into a respective
hole of the metal body 2. The metal body 2 and the resistors
are then fixed to one another, e.g. by brazing.
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Preferably, the metal body 2 has an outer profile or
contour which partially follows the outer profile or contour
of the tubes 11, 12 and/or of the heating stretches 21, 22, 23.

For example, when the tubes 11, 12 and the heating
stretches 21, 22, 23 have a circular outer profile, the outer
profile of the metal body 2 comprises curved, preferably
partially circular, portions 5. Such curved portions 5 are
convex towards the outside, and therefore are also named
convex portions 3 for description purposes.

Each convex portion 5 1s preferably parallel to a respec-
tive portion of tube 11, 12 or heating stretch 21, 22, 23.

Preferably, the wall thickness of each convex portion 3 1s
comprised from 0.5 to 3 mm.

Preferably, the convex portions S are interconnected by a
respective curved portion, which 1s preferably a concave
portion 7 towards the outside.

Preferably, in all embodiments, the metal body 2 has at
least one empty space, e.g. an empty space 8 (shown 1n FIG.
5) between tube 11 and tube 12. In this case, preferably, the
third heating stretch 23, the tube 12, the empty space 8 and
the tube 11 are arranged 1n sequence, 1n particular directly in
sequence, being separated only by the metal body 2.

The empty space 8 can be a through hole or a cavity
having, for example, a side wall, an bottom wall adjacent,
¢.g. orthogonal, to the side wall and an opening opposite to
the bottom wall. Another opening can be provided alterna-
tively to the bottom wall.

The cross section of the empty space 8, 1n particular of the
wall of the metal body 2 which delimits 1t, 1s preferably
shaped as an ellipse. Preferably, the major axis of such
cllipse 1s parallel to the plane K. The empty space may also
have a different shape from elliptical.

Preferably, the empty space 8 extends longitudinally, and
preferably along all or most of the longitudinal extension of
the tube 11 and the tube 12.

In all the embodiments described above, the presence of
the third heating stretch 23 1s optional. The description of the
variants which do not comprise the heating stretch 23 1s
substantially provided by the present description, not con-
sidering the references to the third heating stretch.

A non-limiting example of electric resistor which 1s not
provided with the third heating stretch 23 1s illustrated in
FIG. 6.

Furthermore, 1t 1s worth noting that also only one heating,
stretch may be provided.

In this case, only heating stretch 21 or only heating stretch
22 can be provided.

In a further variant, heating stretch 23 and only either
heating stretch 21 or heating stretch 22 may be provided.

In all embodiments described above, alternatively to the
pipes inserted 1n the metal body 2, the first pipe 11 and the
second pipe 12 can be defined by a first through hole and a
second through hole both made in the metal body 2, respec-
tively. In other words, the same metal body 2 delimits the
two pipes for the two distinct fluid flows. Preferably, the first
hole has a smaller diameter than the diameter of the second
hole.

All other technical characteristics described 1n the variant
comprising the two tubes may be present in the variant with
the two through holes which define the pipes.

According to an aspect, the invention comprises a
machine for preparing hot beverages comprising an electric
heater as described above.

Optionally, the machine i1s configured so that the tlow rate
of flud fed to the first pipe or tube 11 1s lower than the tlow
rate of the fluid fed to the second pipe or tube 12. By way
of non-limiting example only, the machine can comprise two
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pumps, of which a first pump 1s connected to the first tube
11 and a second pump 1s connected to a second tube 12. The
first pump 1s adapted to send a flow rate of flmd lower than
the flow rate of the fluid of the second pump.

Preferably, the two pumps draw water from the same
water tank.

By way of non-limiting example only, an advantageous
method of operation of a machine for preparing hot bever-
ages as described above, comprises the steps of:

a) heating a first flow of flmd, 1n particular water, which
passes through the first pipe or tube 11 by means of the at
least one heating stretch 21, 22, e.g. by means of the first
heating stretch 21 and the second heating stretch 22, to
deliver the first flow of flmd, preferably aqueous vapor;

b) heating a second flow of flmid, 1n particular water, distinct
from the first flow of fluid, which passes through the second
pipe or tube 12 by means of the at least one heating stretch
21, 22, e.g. by the first heating stretch 21 and the second
heating stretch 22, for supplying the second fluid tlow,
preferably heated water 1 liquid state.

Step a) and step b) can be performed either simultane-
ously or 1n sequence. For example, 1t 1s possible to perform
step a) first and then step (b), or vice versa. It 1s also possible
to start step a), and to start b) before the end of step a), or
vice versa. It 1s apparent that, according to requirements,
only step a) or step b) can be performed.

In a particular example of such method, when the heating,
stretch 23 1s provided, the latter can be activated or deacti-
vated independently from the at least one heating stretch 21,
22.

The invention claimed 1s:

1. An electric heater comprising;:

a metal body;

a first pipe and a second pipe provided in the metal body,
the first pipe and the second pipe being mutually
distinct so as to be apt to be crossed by two distinct
flows of fluid to be heated;

a first heating stretch and a second heating stretch of at
least one electric resistor and a third heating stretch of
a further electric resistor;

wherein the first heating stretch, the second heating
stretch and the third heating stretch are arranged in the
metal body;

wherein the first heating stretch and the second heating
stretch are adapted to heat the first pipe and the second
pipe by transierring heat through the metal body;

wherein the first pipe and the second pipe are arranged
between the first heating stretch and the second heating
stretch;

wherein the third heating stretch 1s proximal to the second
pipe and distal from the first pipe; and

wherein the second pipe 1s arranged between the first pipe
and the third heating stretch.

2. The electric heater according to claim 1, wherein the
first heating stretch and the second heating stretch are
arranged on opposite sides with respect to a plane J on which
a longitudinal axis X of the first pipe and a longitudinal axis
Y of the second pipe lie.
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3. The electric heater according to claim 1, wherein a
plane K, on which a longitudinal axis A of the first heating
stretch and a longitudinal axis B of the second heating
stretch lie, 1s arranged between a longitudinal axis X of the
first pipe and a longitudinal axis Y of the second pipe.

4. The electric heater according to claim 2, wherein a
plane K, on which a longitudinal axis A of the first heating
stretch and a longitudinal axis B of the second heating
stretch lie, 1s arranged between a longitudinal axis X of the
first pipe and a longitudinal axis Y of the second pipe;

wherein the plane J and the plane K are mutually trans-

versal.

5. The electric heater according to claim 1, wherein said
third heating stretch 1s parallel to the second pipe.

6. The electric heater according to claim 1, wherein a
longitudinal axis C of the third heating stretch 1s coplanar to
a longitudinal axis X of the first pipe and to a longitudinal
axis Y of the second pipe.

7. The electric heater according to claim 1, wherein said
at least one electric resistor 1s a single electric resistor
comprising the first heating stretch and the second heating
stretch.

8. The electric heater according to claim 1, wherein the
first pipe and the second pipe are mutually parallel; and

wherein the first heating stretch and the second heating

stretch 1n are parallel to the first pipe and to the second
pipe.

9. The electric heater according to claim 1, wherein the
first pipe has an inner diameter smaller than an 1nner
diameter of the second pipe.

10. The electric heater according to claim 1, wherein the
first pipe, the second pipe, the first heating stretch and the
second heating stretch are rectilinear.

11. The electric heater according to claim 1, wherein the
metal body has an empty space arranged between the first
pipe and the second pipe.

12. The electric heater according to claim 1, wherein the
metal body 1s provided with a longitudinal opening at the
first pipe.

13. The electric heater according to claim 1, wherein the
first pipe and the second pipe are respectively a first tube and
a second tube inserted 1n the metal body;

or wherein the first pipe and the second pipe are respec-

tively defined by a first through hole and by a second
through hole of the metal body.

14. A machine for making hot beverages comprising the
clectric heater according to claim 1.

15. The electric heater according to claim 1, wherein said
at least one electric resistor includes a first electric resistor
including the first heating stretch; and a second electric
resistor, distinct from the first electric resistor, including the
second heating stretch.

16. The electric heater according to claim 1, wherein the
turther electric resistor of the third heating stretch is a third
clectic resistor distinct from the first and second resistors.
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